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ABSTRACT 4

The development of the error prone model (EPM) for
thes.1984-19.85 student financial aid validation criteria for Pell
Grant retiplent selectior,,is discusse4, based on a comparison- of the

-f983-1984 EPM'criteria and a newly estimated EPM.
Procedures/assumptions on which the new EPM was based include: a
sample of 1982-1983 Pell Grant recipients originally selected Or the
Pell Grant Quality Cohtrol Study was used for estimation'; cases
assumed to have met the Pre-Established Criteriawere excluded 'from
theestimation database; and the model was based on an exploratory
datd analysis approach embedded in the Automatic Interaction Detector
(AID) softwe package. To develop the new EPM, error was defined as
the potential change in the Student Aid Indek resulting from
valiAtion 'on four application items: household size-, U.S. taxes, and
adjusted gross income of dependent parents or independent students,
and student/spouse net income for dependent students. The,41
applications items thayawere congidereld, as possible variables for
prediCtimg errors are 'identified.- InfOrma.tion is also provided on the
18 final groups that emerged from the$AID sequential search
estimating procedure. Appended are descriptions of the 28 validation
criteria for 1984-1985. (SW)
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Development of the error prone model.(EPM) for the 198445 Validation criteria
was 'based on a compariStin of the 1958344 EOM.diteria and a newly estimated EPM.

. i
in addition, three,seiarate data bases were used in ttte development:

4, at - ,,..

From the*, 36. grotiPs,:;the seven were -Selected as the 1984-85 EPM

The 182-83 Quality Ciintrol, Study DataBase

1983-84' ValidatIon Tables prOduced by.the Centr4Processor
441

A random sample otaipplicants from the 1982-83 processing-year.'

The development was sequential. , First the new EPM was estimated using the
.198243'Quality Control Data Base and then-galuated using the random sample from
the 1982-p processor file.- Second,"the existing (1983 -84) EPM was evaluated, using

The 1982-83 processor. file and ithe 198344 Validation Tables., From the. above two
evaluations, the 10 best EPM gioups were selected: five- frpm the1p83-84 model and
five. from the nevi EPM. Thirty-six new groups were formed 17ycombining the five
groups (plus residual.groUp) yom each of the two.sources.

validatiprt criteria;

4

fk,

in this piper we discuss the development of ,the new EPM, the comparison'of this
'new model tog the existing model, the dsielopment of the final 198445 IPM
criteria. ; A.&
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EiEVELOPlitENT pr THE NEW'i.PM:

The development of the new EPM was baseq on the following' procedures and
assumptions!

I

MID

ti

A sample of 1982-83 Pell Grant Recipients originally -selected for the 'Pell
Grant Quality Control Study (Excludes .eligible nost-recipients)

,
-was used for

estimation
Cass assumed to have met the Pre-Established Oriteria,',*EC) were
excluded from the 'estimation data base '
-The model is based on an "exploratory" data analysis'approach embedded in
the Automatic Interaction Detector (AID) software package
Values' for =variables considered for creating. splits iere' taken om the
first eligible transaction-
Sample cases with 4ep6ndency status error were eicluded

.

Dependency statuswgs used as a forced spirt.

The-erriir definitioil used to develop the new EPM fully eicefoltidthe richness of
the Quality Coritrol Study data base. Error was definedis the potential chahge in-**
Student Aid Index (SAI) resulting from validation of Ate following:application itemst

Adjusted Gross Income of dependent parents or independent students

tJ.S.'Taxes Paid by dependent parents or independent studentS
e Househoki Siii:of dependent parents or independent studepts.

Student/Spouse Net Indosne for depentyt studenti.

I

This SAl charge is measured as the difference between SAl 'on the first eligible
. <

transaction and the SAI based on best values for AGI, Taies Paid, Household Size, and
'Student/Spruse Net Income. One assumption embedded in ttis definition Is that 7'.

validatiodat the institution would' be as effective iry uncover and removing sAr.

,

error as the multi-fadeted field work used in the Quality-Control Sturdy. Furtheimore,

the best value SAI was capped at 1,609 points. in order to restrict the measure to
effectiVe SAI changes,

Forty -one application items were considered' as polsible variables` for predicting
ertors. Ithese variables are .presented in Table 1.. The vvariables Identify character=
istids of the case and family, dependency smite; sik 'the 'student, sand of the
wealth, and expense status of the rudents and parents.

ti
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case "Characteristics

s

.- TABLE

Agglicittlinctiems Considered
as Possible Splitting Visriables

NuMber of Tiansattlons

Incorne Data from Bled or Estimated Return

Whether case had Corrections

'Number of Comtritnts

ApplictItir MISE Sour'ce

SA1 Value

Family Chatacteristics

Parents' Marital, Status t

Floyselifild Size.

Number ,in College'

S.

-0.

denc Sta s

1.14idwitti Parents, 1982
, #

clamed Ptirenti, 1982
t

steel b' Parents, 1982
'

kilted with Parents, 1985

Claimed by Peents,*i983

vied by Parents, 1983

Dependent Status

!

I

*

Number of Positive Responses to Dependency Questions

4
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Student Characteristics

,Age of. Student

Type of Citizenshi0 Status

TABLE 11:
(Contr.)

S.

I

Whether Studenf income 'was Prospective or Retrospective.

Marital Status

Income Characteristics

Adjusted GrossIncome

Ft?*her/Student Portion
\. R.

a Mother/Spouse Portion

Change in AZT field

Parent! Social Security,

-Aid to ilinillesiwitti.Dependent ildren,
Other ht. Taxable income

..

.
e

Student/S.'-. b1,con4

Student/SpOuse EstiMated Income

Father/ Student Portion as ,percentage of AGI

.

11.

Wealth Characteristic

Student/Spouse Net ssets

Cash and.Savino

Net Home Value

f4et ThveStment

Net Businessearm Value
V.

0
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Expense Characteristics.

N.mber of Exemptions

Itemizedpeductions

Unreirnburse4 Tuitit

Taxes a percentage of AGI

N. .

TABLE
(OW0

.

Medical Expenses as a percentage of GI

dir

I a*

S
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Fi ure provides information on they eighteen final 'groups which emerged from
the AID quential search estimating proCedure. These pups are defined by 13 of the,
4applicatiO items' enumerated in Table la The groups defined in Figure 1 are ordered
by mean oup error. F r example, group 33 has the highest group error., 259 SA1
points, and s thus listed f t he figure.

The average net error,. cumulative net _error, number of cases, and cumulative
percent of cases for the 18 final groups are presentd in Taye 2. The entries in
columns 3 and5 are used to create the Lorenze curve in Figure 2. Overall, the model
appears to be to effective in that it Identifies the 15 percent of the cases which
account for ove 50 percent Of the cumulative net error.

2.0 Evaluation of the New EPM

The average e ors and group sizes shown in Table 2 are brisedon the 1982-83
Quality Control Study sample of Pell grant recipients. In order to evaluate the
potential of the new EPM, its effectivertess was simulated by running the model
against a random sample of eligible applicants from the 1982-83 prikessor:file. Table
3 presents the results of this simulation as well as the predicti?n frOm the QC data
base.

)

Review of Table 3 supports the following comments or crchisions:

a While there are differences in the percentage of cases falling into specific-
groups, overall the predicted selections are reasonably close to simulated

^ selections. ,
r

The columns headed -"SA1 Error" and "SA1 Change". are not directly
comparable: r

SA1 Error is measured for four items between values, on first
. transaction to "Best" valties.
S,A1 Change is measured for all itemi fromfirst 'to last transaction.

SA1 Change is considerably beloW SA1 Error for most e'rror-prohe grptips:

"Validation" and "QC Field *fork"' 'are not comparable treatmefits.
SAI change being below

Field
error irtdicates;e:datence of remaining

error..

SAX charige does not agree with the best conceptual criteria, 1.e., the
change in the Eina0A1 induced by validation.
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,TABLE 2

Error and Size Charatteristics of the.
Pinar Groups for the New WM

Average
Net Error

Cumulative
NietError %

7,6-
19.5
27.5
33.22

47.7,

57,1-
60.9
69.0
82.2
86.5
87.3
.89.0
92.3.

100.4
.100.4
1p0.0.

Number of Cumulative
Cases Percent of eases

43
6$
61

..46
.103

"54
35
56
47

149
334
172
49

123
327
913
-64
130

4:0

7;8-'-
11.5
13.4
15.4
17.4
19.1
24.4
36.4
'42.5
44,3
48.7
60.4
93.1'
95.4

10R. of

O

4.



,r

1

REMOVABLE ERROR BY PERCENT or RECIPIENTS
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TABLE )

COMPARISON OE PREDICTED AND S1MULAfED
OUTCOMES: EVALUATION OF NEW ERA

PREDICTEDD

GROUP PERCENTAGE
NUMBER OF CASES

433'

5

5

23

13

`29.

1!,

35

31

7.3?

28

22

30

26

2

20

k 16
34

S

SIMULATED

SAI PERCENTAGE SA.I
OR. OF CASES CHANGE

1.5 259

2.4 258

2.2 193

1116 182,,

3.7 37

YA

1.9 133

2.0 125

2.0

1

5.3

12.0

6.2

L8

4.4

11.7

32.7

2,3

114

148

5.1

25

25

86

29

O

122

119

80)

58

37

22

20

15

13

-4

4

16

-1.7

5.3 27

12.7 28

7a 23

1.5 11

3:7 10

11:3 22
4

.3140 19
F'

25

-6.1 12 4



3;0 Evaluation of Existing (198344) Error from Model

4

Before mg from the existing to the new EPM, it was necessary to evahtate
"th: effect ess of The existing EPM. Table ',4 presents the results of using the
existing model against the random sample from the 198243 processor file. The fin
column of Table presents the 198514 validationsesults for the.first eight grouRs. It
is these eight groups Which represent *We EPM validation criteria for 198344. SAI
changes shown in the last column are only for cases, submitting Forrections.

.. .
The first. group, 15, did qui,!e well, having an average SAI change 6f 75 for 1982'-

83 and an average SArchinge of 123 for 1983-84, the most error pram groups remain
the first. liked groups in the Table. 'Similarly, the 1983-84 validation tables,, as
indicated in the last iolurnil, also support tbe continued effectivenesof the existing

,, - A. ,
EPM.:

4.0 Developmet of the 198445 EPM Validation Priterkt

The Validation Working Group met to review the materials presented up to this.
point. The purpose of their deliberations was to arrive at the best poAible EPM
criteria for 198445 given the dual constraints of data astailability aid time. It was
deed to select tr best groups frpm each model.

In terms of the mew EPM, best was defined as having high average SAI changes
baied on thy- simulated results.. A review, of the final column of Table 3 identified
groups 33, 5, 23, 11 and n as the best from the new EPM.

The choice %gas more difficult with' respect to the selectioh of the best groups
for the existing EPM since the're are two separate effectiveness measures reported" in
Table 4. Groups 15, 41, and 25 are high on both criteria and were chosen as 3 of the 3
best groups. Group 39 was highest on the 198243-measure Of SAtchange while group --

45 had the fo0urth highest 1983-84 SAT change falling just afteNgie .three groups
already selected.

These two sets of 5-best groupi allow for the possible construction of 36 unique
groups? Thus, the next task was to evaluate these 36 groups with respect to average
SAI error.' Table 5 presents the results of crossing the 5 best, plus residual irpups for

17



GROUP
NUMBER

.15 -

4,421

25

31

41

45

39.

TABLE .4

SIMULATION OF EXLSTING
ERROR PRONE, MODEl

1982-81 PROCESSOR FILE
t OF SA1

CASES

1.6

1x7

0 t 4

2.9

1.3

1.7

13 7

35

33

43

19

38

24

. 29

40

42

37

28

16

36

1.4

: 2.3

8.7

10.5

3.3

26.0
.

1.9

19.2

4..3-

0.8

0.9

I . 8

0.3

1.3

75-

;Si

I

d.

SAI
CHANGE FOR
CASES WITH

CORRECTIONS
1983-84

423

68

69)

14.

37

88:

. 30

12

41,

18

29

20

40

37

20

17.

11

57

Z8

58

to 50

9'

18

rir

ff.

2
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NEW GROUPS

15

TABLE 5

. CELL S1ZESAND AVERAGE SA1 CHANesES;
- BEST NEW GliOUPS BY BE EXISTING GROUPS

21

OLD GROUPS
4.

OTHER

TOTALS

4 '042
-103

6,484 5,255 55,866 11,648
358 53 129* 148

a1: 2 if 524
1

I 283 842 41 45,677 50;308
416134 82 86

22.
00.

8,870
111.

00 Mt
20,800 '9,263 316;337 . x551311

29 5 25 28

23 rr 1,600
85

33 1;03
0/0

410
PO

OTHER . 29,592 10,139
75 34 21

TOTALS 45,626 48,484 10,139
75 81 . 21

3,368
$9

337
-66

42,308
47

47,613..
5t

O

1,516
481

18,021 21.,390
53 114

31,748 32,169 2,104,455 2,,233 729
23 18 20

651110 47,866 2;582,705
88 29

= empty set
. 1st line = n weighted to total 2.8 Million eligible applicants after screening out cases PE or randomly validated

2nd line = mean. SA1 eirom 1st eligible to last transaction. Mean includes zero SA1 for aeplicants with
- one eligible on

c.^ 20



each model. The tOle,entries ate the numikr of _cases likely to be selected ands
average 'SAI chanr for selected cases. Table 6 rearranges, by average error, 25 of the
36 groups which are not empty. Table 7 cont ins over-and underaward averages for
these 25 groups.

(

Examination of Tables 5, 6, and 7 resulted in the following decisions:

a

All cases 'satisfying the deilnition for new group 3 shiruld be selected'
4 4

All cises satisfying the dlinitionfor new group 33 should be selecfed s

Alf cases satisfying the definition for new group ,114, should be selected

Cases satisfying the old group 15 crofinitiont but not satisfying definitions
for, new group 3, 110 22, 23, of 33, should be selected

i*"
Cases satisfying old 'grOuir 21 but( note new group 5, 11 or 23, should be
selected

Cases satisfying the hew group 23 definition, but not the definit6 for old
!groups 13, 21, 25, 39, or 41, should be selected

Cases satisfying the old grotip..39 definition, but not 'definitions for new
groups 5, 11, or 33, should be selected.

Tables S and 9 document the expected number of selections and resulting' SA1
changes for these eclectic groups. The definitions for these eclectif groups are
enumerated in the "19$445 Vailqation Criteria" which is included as Appendix A.
A

1/4

I

r

*Given changes in the processing system, group 11 had to be Somewhat, redefined.
This change is reflected in Appendix A.



TABLE 6
,

NEW
-GROUP

35
11

33

5

5,

22

5

23
23

If
Othiir

4

5

33

Other

23

Other
11

22

22

Other
Other

Otheri
- 22

.23

TOTAL

AVERAGE "AND CUMULATIVE ERROR AND CASES FOR
GROUPS FOR BY' BEST NEW GROUPS-AND

TING GROUPS,' B

OLD M.EMI Si.k1
GROUP CHANGE

39 ,/. 481
..

v4? 416 .
,,i

21, 410

39 358
. i

21 193

391 134

21 131

Other. 129

39

21

'Other
15

45 ,

Other
39

Other
21

21

39

Other
45

25 .'

Other

4.5

45

0

_

89

85

. 82

75

. 53

,53

51

47

34

31

29

25

. 23

21

18

5

-66

27

41

CUMULATIVE 1 CUMULATIVE % OF
NET SAI NUMBER OF TOTAL

CHANGE 96 CASES CASES

0.98
1.44.
2.46
5.56

6.60
6.83

',8.38
18.04

48.44
18.62
23.62..
28.20

, 28.57

29.84

32.62

34:68
. 36.04

1,516
2,358

4,2(18

10,695.

14,737

16,000

14,879
80,736

84;104
85;704

131,381 #

177,007

182,202

.200;281
7 232,031

,,-1 274,339

>, 303 9 1

0.05 .,...-.

i 0.08

0.15
0.38

0.53
0.57

0.89*
2.98
3.00 .
3.06
4.69
6.32
6 51.

7.15
8.29
9.80

.10.85.
36.15 306,45 10.94
36.96 327,257 11.69
47.63 643,634 22.99
(48.64 675,803- 24.14
48.92 685,942 25.50
99.97 2,790,397- 99-.57

100.03 2,799460 ' 99.88
"100.00 2,790,997 100.00

4,

22

#



OV*AWARDS AND UNDERAWARDS FOR GRQUPS'FORMED BY
BEST NEW GROU1S AND BEST EXISTING GROUPS .

TABLE 7

1,a

NEW -, OLD-
G,ROUP GROUP

33

3

3

11

'22

5.

23

23

11

Other

3

.33

Other
23

Other
11

22'

22

Other

Other
Other.

22

23

TOTAL

1

N

1,516
45 842

21 1 853

39 6,484

21 4042
39' 1,24

-21 '8,870
Other 55,866

TOTAL

481

416

410

358

193

134

. 131

129

39 3,368. -
21 1 600 = 85

Other : '45,677. 82

15 . 45,626 75

.45 '3,235 53, .

Other' 18,021' 53.

39 31,7481 51

Other -42,308 47.
20,592 34

21' 2,526 31

39 20,800 29,

Other 316,377 25

4,5 . 32,169 23

25- -10139
Other 2,104,455 . 18

45 ,0,203 5

45

MO_

NO

NO _

OVERAWARDS ERROR
I

Mean

_. 100 481 ...
. 100 ,, 416 OM .I.

1'/O. 0tli. a* 0 10 -..,

-316 96 3 3
..- , 40 ...3 Q. 40
-. 60 40

4,1 -26 50 270 31

2 -39 ),., 46 281 52
- . .

13 -30 25. 387 *60

si ow lir - 37 23'01 63

6 -46 19 433 76

-34 .20 .17 18
36 148 64

-311 14' 452 84
Alit-n 29. 183 68

4 -41 '15 324 81

-.39 20 , 1g2 75 ,

67 . 46 '33
'-...55 17. 179 81

. -41 20 137 76

.. 15 151 85

5 416 95

-53 8 250 90

11 43 89

7,800,000 27

IMP

1111. IRV/

011,10

2

100

we .

-52 11 242



e4cric
GROUP r

. 2

3

4

5

6

TOTAL

NEW -OLD

TABLE'S

SA1 CHANGE, CUMULATIVE CASES:
COMBINED GROUPINGS

AU

33 . A11

11*

Other '15-
(22;23 ;0th) s 21

23 Other
(22;23;othi 19

1-Re eases

MEAN SA1 CUMUI.ATIVE
CHANGE `' SA1CHANdE.(

.148

114'

85

7k
58

50

43

19

27

*As modified

4

r.

a

t

CUMULATIVE cUMULATIVE0
% OF CASES .NO..OF CASES

k4_.0

'17.2

26.0

29.2

32.3

35.3

too.o

k

t

456 71,643

3.32 93,038

4.0 129,704

6.26 175036
7.74 216,706

937 262,383

11.23. 314,510

100.4 iips601000

I

2, 800100 0



N

I

N

.Eclectic
Grou

,7 [1647

:2Q39O

36,666

4c, 05,626

5 41 3Z6

45.677

%I 4BLE 9

- SA1 CHANGE, DECREASES, AND 1N
ECLECTIOGROUPINGS

'Mean
SA1

148

Chanfte.

114

52,127

0

SA1
Decreases

Mean
No,

.96 ............. *, ltange 96

.94 .51 295 47

27 . 446 70

29 . 1 309: 64

20 377

200

16 331

188,,

2 -311

85 7

7.5

58 8

50 4

43

a

Total 2 800,000

. r

27. -52

26

ft , 242
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198445 VALIDATION CRITERIA

p

CR"I'ERIA

Random I. _

DESCRIPTION

Ragdom

Pk Al

Peg A2

PEC AS

PEC A6

PEC A7

Every eligible tax"filer:

Every eligible non-tax filer.

Any previous 'transaction rejected for the sum of portions being
greater than 120% of AGI, and bisinessllarm value and debt are any
combination of blanks, negatives, and zeros (reject A), AGI (1)24) and
portions (D28a and b) have been verified, and tax return status is
"completed."

to,Any previotis transaction rejecia for the sum of portions being
greater than 120% of. AGI, and business/farm value and debt are any
combination of blanks,,negatives, and zeros (reject A), AGI (1)24) and

rtions (28a and, b) have been verified, tax return status Li
"estimated," and applicant is dependent.

Any previout ..transaction rejected for zerp AG! and the sum of
portithis is greater than zero (reject C), AGI !D24) and portions (D28a
and b) have been verified, bushless/farrn value ant) stein are any
comnbinatior tof blanks and zeros, and applicant is depen-A dent.

Airy p taus transaction rejected for reported tax exceeding
computed tax by $300 or more (reject E), AGI (D24) and taxes paid
(D25a) have been verified, applicant is dependent, an tax return
Vet* is "completed."

*C

Any previous transaction rejected for . reported
computed tax by $300 or mare (reject E), AGI (D24)
(D25a) have been verified, applicant is dependent,
status Is "estimated."..

Any, previous transaction rejected for reported
Computed tax by $300 or more (reject E), AGI (1)24)
(D254' have been 'verified, applicant is independent,
status is "completed."

My _previous transaction reiected fogs, reported_
computed tax by $300 or more (reject E), AGI' (D24)
(D25a) have been verified, applicant is independent,
status Is "estimated."

tax exceeding
and taxes paid
and tax return

tax, exceeding
and taxes paid
and tax return

_tax excel
and 'taxes paid
And tax return



CRITERIA

-PEC AS

k.

PEC A9

PEC

PEC C

PEC G

Any previous transaction rejected for Social Security match and SA/
calculated using reported SS is less than the SAI calculated using the
SS file amount by more than 50 points or, if SAI cannot be calculated?

the amount on the SS file exceeds the reported SS amount by $500 V
or $100 (1) (reject F or C), and Social Security amount (D29a) has
been verified.

Any previous transaction rejected for Social Security mate and SAI
calculated using reported SS is less than SAI calculated using SS Iiie
amount by 50 points (reject F or C), and reported SS amount (D29a)
has been corrected and new reported amount is less than the file
amount by $500 (D) or $1,00 (0.

OR:,

My previous transaction rejected for Social Securit5f match and SAI
was not calculated and the reported SS amount is less than the SS file
amount by $500 (D) or $100 (I) (reject F or OF and reported :SS
amount (D29a) has been cor(ected and now SAI 'calculated using
reported SS amount is less than SAI calculated with SS the amount. by
more than 50 points.

My previous transaction has an -SAr of greater than 1600 and current
transaction has an SAI of less than 1500.

r The result of subtracting the current eligible SAI frpm the highest
eIlgile SAI of all previous transactions is greater than 9 points.

Students released from the validation hold file automatically selected
for valldatiOn for-the current yea.r.

EP, M I Dependent student with taxes paid greater than 15% of AFL

EPM 2

EPM 3

EPM

Dependent student with taxes paid less than or equal to 15% of AGI,, itemized deductions greater than :Zero,. household size greater than
number of exemptions, .and sum of portions. divided by AGI is
negAtive, greater than or equalito 0.51 and less than or equal to 0.95,
or greater than 1.05.

- Dependent student with taxes paid less than or 64114 to 15% of Aol,
Itemized deductions ,are zero _or. less,. SAI Is .1Q00. or less, parents' ......

Marital status is married, household size is 7 or more, and AGI is
$15,000 or more.

. -.
Independent student whose portion Is reater than 78% of A41, AGI is
greater than $4000, and tax return it is "estimated." kk

7



4

/31

CRITERIA

EPtd 5

EPM 6

EPM .7.

CY 1

CY 2

CY',

QAS

QA-5.2

QM 3

a

DESCRIPTION

Dependent student who did not Ave with 'parents in 193 and tax
return status is "estimated."

Dependent student with taxes paid le Ls than or equal'to 13% of AGI,
itemized deductions greater than zero, number of exemptions blank
or greater than or equal to household size, and medical/dental
expenses are zero or less. (Excludes dependent students who did not
live with parents in 1983, tax return status is "completed," and taxes
paid is greater than $500.)

Dependent student *ho lived with parents in 1983, parents' marital
status is not divorced, stitdent was not supported by parent' in 1983,
taxes paid is greater than $1000; and, student's assets are equal to
zero.

The same deRencienci status In both years ancl 70-90% decrease in
taxes paid.

The same dependency status in both years and the same nonzero AGI
in both years.

a&Independent status in both years and at 80400% decrease In oth,
nontaxable Income.

the same dependency status In both years and household _size
decreases by 3 or more or indreases by .2 or ore.

Tax return status is 'WI not file" and tax f g status is tax flier.

Tag .return status is blank, Apl is eviat to zero, and tax
is tax flier.

Every eligible with ciltizenship status of "eligible non-citizen."

1


